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(54) MOBILE COMMUNICATION METHOD AND ITS EQUIPMENT 

(57) Abstract: 

PURPOSE: To increase number of channels secured in a definite 
range of frequency band by dividing the frequency band into 
different carrier intervals and using each carrier interval for 
different channels. 

CONSTITUTION: A carrier selector 21 selects carriers with a wide 
carrier interval when a distance between a base station and a 
mobile station is remote and selects carriers with a narrow 
carrier interval when the distance is small based on the 
measured distance. That is, the carrier selector 21 makes the 
carrier interval not constant and selects the carrier interval 
in use depending on the distance between the base station and 
the mobile station. When the mobile station is resident around 
the center of the cell, the carriers with a narrow carrier 
interval are selected and when the mobile station is resident 
around the edge of the cell, the carriers with a wide carrier 
interval are selected thereby increasing number of available 
carriers while keeping desired quality in all the carriers. 
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v * NOTICES * 

. Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The mobile communications method which divides into a different carrier interval the frequency band used for 
communication between a base station and a mobile station, and uses each carrier interval as a channel different, 
respectively. 

[Claim 2] It is mobile communications equipment equipped with the carrier selector which assigns the carrier of an 
interval small when near for the carrier of an interval large when the range-measurement machine which extends in order 
the carrier interval of the frequency used for communication between a base station and a mobile station, arranges, goes, 
and measures the distance of a mobile station and a base station to a base station side at the time of a line connection, and 
a mobile station are far. 

[Claim 3] Mobile communications equipment according to claim 2 which always measures the distance of a mobile 
station and a base station not only with the time of a line connection but with a range-measurement vessel, and chooses 
the carrier according to the distance by the carrier selector. 



[Translation done.] 



http://www4.ipdl.jpo.go jp/cgi-bin/tran^ebj;gi_ejje? 5/19/03 



Page 1 of 4 



■ * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] this invention relates to the mobile communications method between a base station and a mobile 

station, and its equipment. 

[0002] 

[Description of the Prior Art] In recent years, the present condition is that mobile communications cannot catch up with 
need so then although the need is increasing rapidly, and needs to be gathering the use efficiency of frequency sharply 
according to it and for that there are methods, such as narrow-band-izing of a sending signal and compression of a sound 

signal. 

[0003] Conventional mobile communications equipment is explained below. Drawing 3 shows the outline composition of 
the base station of conventional mobile communications equipment, and drawing 4 shows the carrier arrangement for 
explaining the operation, and a spectrum. In drawing 3 , the range-measurement machine with which 1 measures transmit 
data generators, such as Voice CODEC and FAX, and 2 measures the distance of a base station and a mobile station, and 
3 are TA signal generation machines. If TA signal generation machine 3 has a long distance of a base station and a mobile 
station, in order that time difference will arise by the time the signal transmitted from the mobile station is received in a 
base station and it may absorb the difference, it needs to bring forward the transmit timing by the side of a mobile station 
from criteria timing according to the distance from a base station, calls the amount TA (time advance), and controls it to 
insert TA in a control signal, to transmit to a mobile station, and to absorb the time difference. As for the channel signal 
generation machine which generates the control signal for the channel allocation machine which 4 assigns a channel at the 
time of communication, and 5 telling a mobile station about the assigned channel, the channel use information-storage 
machine which memorize the channel which is using 6 now, the synthesizer which make generate the carrier which uses 7 
for a strange recovery, the sending-signal composition machine which constitute 8 in the form where transmit data, a TA 
signal, and a channel signal can transmit, and 9, a modulator and 10 are transmitting antennas 

[0004] About the mobile communications equipment constituted as mentioned above, the operation is explained below. 
First, when a mobile station carries out call origination, distance is measured with the range-measurement vessel. 2 of a 
base station using the synchronizing signal contained in the demand signal transmitted from the mobile station. Moreover, 
when carrying out call origination from a base station, except that a call signal is first transmitted from a base station, it is 
the same as that of the above. 

[0005] Next, TA signal with which the measured distance to a mobile station calculates which should transmit early from 
criteria timing, and controls a mobile station by TA signal generation machine 3 of a base station is generated. Moreover, 
simultaneously wit!) it, the channel which is vacant with reference to the channel use information-storage machine 6 with 
the channel allocation vessel 4 is chosen, and the carrier of the channel is specified to be a synthesizer 7. Moreover, with 
the channel signal generation vessel 5, the control signal for telling a mobile station about the assigned channel is 
generated. And it constitutes from a sending-signal composition machine 8 in the form where TA signal from TA signal 
generation machine 3 and the control signal from the channel signal generation machine 5 can be transmitted, a 
modulation is applied on the carrier from a synthesizer 7 by the modulator 9, and it transmits from the transmitting 
antenna 10. In a mobile station, according to sent TA signal, transmit timing is shifted from criteria timing, and it 
transmits by the specified channel (in the case of FDMA etc., in the case of a carrier, TDMA, etc., they are a carrier and 
the slot number). If a channel is connected, it will communicate by inserting the signal from the transmit data generator 1 
in a sending signal with the sending-signal composition vessel 8. 

[0006] The carrier is arranged at intervals of [ equal ] X that it seems that the carrier used for the above-mentioned 
conventional equipment is shown in drawing 4 (a). In this case, as shown in drawing 4 (b) and (c), like [ near the edge of a 
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* cell ], when the power of a contiguity wave (portion of the slash in drawing) is large and a carrier interval is taken to Y 
smaller than X like drawing 4 (c), interference is large, and since desired quality is not obtained, the carrier interval X has 

* been set that there is no interference by the contiguity wave like drawing 4 (b). Moreover, like drawing 5 , since 
interference is small when the power of a contiguity wave is small, quality can fully be kept like [ near the center of a 
cell]. 

[0007] 

[Problem(s) to be Solved by the Invention] however, since it is arranged at equal intervals with the above-mentioned 
conventional mobile communications equipment at the size which can prevent an interference according the interval of a 
carrier near the edge of a cell, etc. and to contiguity waves, even when interference by the contiguity wave is small like 
[ in case a mobile station is near the center of a cell ], it is the same as the case of interference of being large - since a ** 
carrier interval was needed, it had the problem produced futility in frequency 

[0008] this invention solves the above-mentioned conventional problem, lessens futility of frequency, and aims at offering 
the outstanding mobile communications method which can increase the number of channels securable in a limited 
frequency band, and its equipment. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention divides into a different 
carrier interval the frequency band used for communication between a base station and a mobile station, and each carrier 
interval is used for it as a channel different, respectively. 

[0010] this invention prepares two or more carrier intervals of the frequency used for communication between a base 
station and a mobile station again, and chooses the optimal carrier interval according to the distance of a base station and 
a mobile station. 
[0011] 

[Function] A nearby channel many can be used for this invention from the case where a carrier interval is fixed in the 
band restricted to the carrier with an interval narrow when a mobile station is near the center of a cell by the above- 
mentioned composition by assigning the latus carrier of an interval when it is in the distance. 
[0012] 

[Example] Hereafter, it explains, referring to a drawing about one example of this invention. Drawing 1 shows the outline 
composition of the base station of the mobile communications equipment in one example of this invention, and drawing 2 
shows carrier arrangement and a spectrum, in order to explain the operation. In drawing 1 , the range-measurement 
machine with which 1 1 measures transmit data generators, such as Voice CODEC and FAX, and 12 measures the distance 
of a base station and a mobile station, and 13 are TA signal generation machines. The channel signal generation machine 
which generates the control signal for the channel allocation machine which 14 assigns a channel at the time of 
communication, and 1 5 telling a mobile station about the assigned channel, While generating the channel use 
storage machine which memorizes the channel which is using 16 now, and the carrier which uses 17 for a strange 
recovery The synthesizer by which two or more carrier intervals are prepared, and 18 Transmit data, It is the carrier 
selector which chooses the carrier interval for which a modulator should use the sending-signal composition machine 
constituted in the form where TA signal and a channel signal can be transmitted, and 19, and 20 should use a transmitting 
antenna and 21 from the distance of a base station and a mobile station. 

[0013] About the mobile communications equipment constituted as mentioned above, the operation is explained below. 
First, when a mobile station carries out call origination, distance is measured with the range-measurement vessel 12 of a 
base station using the synchronizing signal contained in the demand signal transmitted from the mobile station. Moreover, 
when carrying out call origination from a base station, except that a call signal is first transmitted from a base station, it is 
the same as that of the above. 

[0014] Next, TA signal with which the measured distance to a mobile station calculates which should transmit early from 
criteria timing, and controls a mobile station by TA signal generation machine 13 of a base station is generated. 
Moreover, by the carrier selector 21, according to the measured distance, when the distance of a base station and a mobile 
station is far, in being near, simultaneously with it, it chooses a carrier with a narrow carrier interval for a carrier with a 
large carrier interval. With the channel allocation vessel 14, the control signal for telling a mobile station about the 
channel which chose the channel which is vacant on the carrier with reference to the channel use information-storage 
machine 16, and specified the carrier of the channel to be a synthesizer 17, and was assigned with the channel signal 
generation vessel 15 is generated. And it constitutes from a sending-signal composition machine 18 in the form where TA 
signal from TA signal generation machine 13 and the control signal from the channel signal generation machine 15 can be 
transmitted, a modulation is applied on the carrier from a synthesizer 17 by the modulator 19, and it transmits from the 
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transmitting antenna 20. According to TA signal to which it was sent [ signal ] and came by the mobile station, transmit 
timing is shifted from criteria timing, and it transmits by the specified channel (in the case of FDMA etc., in the case of a 
carrier, TDMA, etc., they are a carrier and the slot number). If a channel is connected, it will communicate by inserting 
the signal from the transmit data generator 1 1 in a sending signal with the sending-signal composition vessel 18. 
[0015] Next, it explains in more detail about operation of the mobile communications equipment described above using 
J raw ing 2 . First, not like regular intervals but like drawing 2 (a), the method of a low of frequency is the narrow interval 
Y, and the one where frequency is higher arranges a carrier at intervals of [ X ] latus. Since the distance with an adjoining 
cell is far when a mobile station is near the center of a near cell in distance with a base station, like drawing 2 (b), the 
power of the contiguity wave shown with a slash is small, and can maintain desired quality by Y with a small carrier 
interval. Since the power of a contiguity wave is large on the other hand when a mobile station is near the edge of a cell 
are separated [ from ] of distance with a base station, desired quality is not obtained unless it sets a carrier interval to large 
X like drawing_2 (c). Then, when it is beyond distance with the measurement result of the range-measurement machine 
12, the latus carrier interval X is chosen, and when it is less than [ it ], the narrow carrier interval Y is chosen. When a 
mobile station moves, according to the position, the reassignment (channel change in a cell) of a channel is performed at 
any time. Many carriers (channel) can be used by this, satisfying desired quality in all carriers. 

[0016] The example of the number of carriers of the mobile communications equipment by this example and the number 
of carriers of conventional mobile communications equipment is shown as compared with (Table 1). 

[0017] 







«*« 




10MHz (A) 
1 5 MH 2 (B) 


2 5MHz 


+ 1 y nam 


25kHz (A) 
15kHz ( B ) 


25kHz 




10MHz/25IHz 
+15IHz/15KHz=1400 


25IHz/25kHz=1000 



[0018] this (Table 1) - from — the mobile communications equipment by this example can take many numbers of carriers 
compared with the conventional example, and the effect excellent in the point which can increase the channel which can 
be used is acquired so that clearly In addition, although the carrier interval was made into two kinds of size in the above- 
mentioned example, how many kinds are sufficient as this. 

[0019] As mentioned above, the usable number of carriers can be increased, maintaining desired quality in all carriers by 
assigning the latus carrier of a carrier interval, when a carrier with a carrier interval narrow when according to this 
example it is not fixed, a carrier interval is carried out, the carrier selector which chooses the interval of the carrier used 
according to the distance of a base station and a mobile station is prepared and a mobile station is near the center of a cell 
is near an edge. 
[0020] 

[Effect of the Invention] As mentioned above, this invention divides into a different carrier interval the frequency band 
used for communication between a base station and a mobile station, and since each carrier interval was used for it as a 
channel different, respectively, it has the effect that the channel of many in the band restricted compared with the case 
where it divides into a single carrier interval can be used. 

[0021] It has the effect that the usable number of carriers, i.e., the number of channels, can be increased, maintaining 
desired quality in all carriers, since this invention chose the carrier with a carrier interval large when a carrier with a 
carrier interval narrow when a mobile station is near the center of a cell is near an edge again according to the distance of 
a base station and a mobile station. 
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TECHNICAL FIELD 

[Industrial Application] this invention relates to the mobile communications method between a base station and a mobile 
station, and its equipment. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, the present condition is that mobile communications cannot catch up with 
need so then although the need is increasing rapidly, and needs to be gathering the use efficiency of frequency sharply 
according to it and for that there are methods, such as narrow-band-izing of a sending signal and compression of a sound 
signal. 

[0003] Conventional mobile communications equipment is explained below. Drawing 3 shows the outline composition of 
the base station of conventional mobile communications equipment, and drawing 4 shows the carrier arrangement for 
explaining the operation, and a spectrum. In drawing 3 , the range-measurement machine with which 1 measures transmit 
data generators, such as Voice CODEC and FAX, and 2 measures the distance of a base station and a mobile station, and 
3 are TA signal generation machines. If TA signal generation machine 3 has a long distance of a base station and a mobile 
station, in order that time difference will arise by the time the signal transmitted from the mobile station is received in a 
base station and it may absorb the difference, it needs to bring forward the transmit timing by the side of a mobile station 
from criteria timing according to the distance from a base station, calls the amount TA (time advance), and controls it to 
insert TA in a control signal, to transmit to a mobile station, and to absorb the time difference. As for the channel signal 
generation machine which generates the control signal for the channel allocation machine which 4 assigns a channel at the 
time of communication, and 5 telling a mobile station about the assigned channel, the channel use information-storage 
machine which memorize the channel which is using 6 now, the synthesizer which make generate the carrier which uses 7 
for a strange recovery, the sending-signal composition machine which constitute 8 in the form where transmit data, a TA 
signal, and a channel signal can transmit, and 9, a modulator and 10 are transmitting antennas 

[0004] About the mobile communications equipment constituted as mentioned above, the operation is explained below. 
First, when a mobile station carries out call origination, distance is measured with the range-measurement vessel 2 of a 
base station using the synchronizing signal contained in the demand signal transmitted from the mobile station. Moreover, 
when carrying out call origination from a base station, except that a call signal is first transmitted from a base station, it is 
the same as that of the above. 

[0005] Next, TA signal with which the measured distance to a mobile station calculates which should transmit early from 
criteria timing, and controls a mobile station by TA signal generation machine 3 of a base station is generated. Moreover, 
simultaneously with it, the channel which is vacant with reference to the channel use information-storage machine 6 with 
the channel allocation vessel 4 is chosen, and the carrier of the channel is specified to be a synthesizer 7. Moreover, with 
the channel signal generation vessel 5, the control signal for telling a mobile station about the assigned channel is 
generated. And it constitutes from a sending-signal composition machine 8 in the form where TA signal from TA signal 
generation machine 3 and the control signal from the channel signal generation machine 5 can be transmitted, a 
modulation is applied on the carrier from a synthesizer 7 by the modulator 9, and it transmits from the transmitting 
antenna 10. In a mobile station, according to sent TA signal, transmit timing is shifted from criteria timing, and it 
transmits by the specified channel (in the case of FDMA etc., in the case of a carrier, TDMA, etc., they are a carrier and 
the slot number). If a channel is connected, it will communicate by inserting the signal from the transmit data generator 1 
in a sending signal with the sending-signal composition vessel 8. 

[0006] The carrier is arranged at intervals of [ equal ] X that it seems that the carrier used for the above-mentioned 
conventional equipment is shown in drawing 4 (a). In this case, as shown in drawing 4 (b) and (c), like [ near the edge of a 
cell ], when the power of a contiguity wave (portion of the slash in drawing) is large and a carrier interval is taken to Y 
smaller than X'like drawing 4 (c), interference is large, and since desired quality is not obtained, the carrier interval X has 
been set that there is no interference by the contiguity wave like drawing 4 (b). Moreover, like drawing^ , since 
interference is small when the power of a contiguity wave is small, quality can fully be kept like [ near the center of a 
cell ]. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, this invention divides into a different carrier interval the frequency band 
used for communication between a base station and a mobile station, and since each carrier interval was used for it as a 
channel different, respectively, it has the effect that the channel of many in the band restricted compared with the case 
where it divides into a single carrier interval can be used. 

[0021] It has the effect that the usable number of carriers, i.e., the number of channels, can be increased, maintaining 
desired quality in all carriers, since this invention chose the latus carrier of a carrier interval again according to the 
distance of a base station and a mobile station when a carrier with a carrier interval narrow when a mobile station is near 
the center of a cell was near an edge. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] however, since it is arranged at equal intervals with the above-mentioned 
conventional mobile communications equipment at the size which can prevent an interference according the interval of a 
carrier near the edge of a cell, etc. and to contiguity waves, even when interference by the contiguity wave is small like 
[ in case a mobile station is near the center of a cell ], it is the same as the case of interference of being large - since a ** 
carrier interval was needed, it had the problem produced futility in frequency 

[0008] this invention solves the above-mentioned conventional problem, lessens futility of frequency, and aims at offering 
the outstanding mobile communications method which can increase the number of channels securable in a limited 
frequency band, and its equipment. 
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MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention divides into a different 
carrier interval the frequency band used for communication between a base station and a mobile station, and each carrier 
interval is used for it as a channel different, respectively. 

[001 0] this invention prepares two or more carrier intervals of the frequency used for communication between a base 
station and a mobile station again, and chooses the optimal carrier interval according to the distance of a base station and 
a mobile station. 
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OPERATION 



[Function] A nearby channel many can be used for this invention from the case where a carrier interval is fixed in the 
band restricted to the carrier with an interval narrow when a mobile station is near the center of a cell by the above- 
mentioned composition by assigning a carrier with an interval large when it is in the distance. 
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EXAMPLE 



[Example] Hereafter, it explains, referring to a drawing about one example of this invention. Drawing 1 shows the outline 
composition of the base station of the mobile communications equipment in one example of this invention, and drawing 2 
shows carrier arrangement and a spectrum, in order to explain the operation. In drawing 1 , the range-measurement 
machine with which 1 1 measures transmit data generators, such as Voice CODEC and FAX, and 12 measures the distance 
of a base station and a mobile station, and 13 are TA signal generation machines. The channel signal generation machine 
which generates the control signal for the channel allocation machine which 14 assigns a channel at the time of 
communication, and 15 telling a mobile station about the assigned channel, While generating the channel use 
storage machine which memorizes the channel which is using 16 now, and the carrier which uses 17 for a strange 
recovery The synthesizer by which two or more carrier intervals are prepared, and 18 Transmit data, It is the carrier 
selector which chooses the carrier interval for which a modulator should use the sending-signal composition machine 
constituted in the form where TA signal and a channel signal can be transmitted, and 19, and 20 should use a transmitting 
antenna and 21 from the distance of a base station and a mobile station. 

[0013] About the mobile communications equipment constituted as mentioned above, the operation is explained below. 
First, when a mobile station carries out call origination, distance is measured with the range-measurement vessel 12 of a 
base station using the synchronizing signal contained in the demand signal transmitted from the mobile station. Moreover, 
when carrying out call origination from a base station, except that a call signal is first transmitted from a base station, it is 
the same as that of the above. 

[0014] Next, TA signal with which the measured distance to a mobile station calculates which should transmit early from 
criteria timing, and controls a mobile station by TA signal generation machine 13 of a base station is generated. 
Moreover, by the carrier selector 21, according to the measured distance, when the distance of a base station and a mobile 
station is far, in being near, simultaneously with it, it chooses a carrier with a narrow carrier interval for a carrier with a 
large carrier interval. With the channel allocation vessel 14, the control signal for telling a mobile station about the 
channel which chose the channel which is vacant on the carrier with reference to the channel use information-storage 
machine 16, and specified the carrier of the channel to be a synthesizer 17, and was assigned with the channel signal 
generation vessel 15 is generated. And it constitutes from a sending-signal composition machine 18 in the form where TA 
signal from TA signal generation machine 13 and the control signal from the channel signal generation machine 15 can be 
transmitted, a modulation is applied on the carrier from a synthesizer 17 by the modulator 19, and it transmits from the 
transmitting antenna 20. According to TA signal to which it was sent [ signal ] and came by the mobile station, transmit 
timing is shifted from criteria timing, and it transmits by the specified channel (in the case of FDMA etc., in the case of a 
carrier, TDMA, etc., they are a carrier and the slot number). If a channel is connected, it will communicate by inserting 
the signal from the transmit data generator 1 1 in a sending signal with the sending-signal composition vessel 18. 
[0015] Next, it explains in more detail about operation of the mobile communications equipment described above using 
drawing 2 . First, not like regular intervals but like drawing 2 (a), it is the narrow interval Y and, in the one where 
frequency is higher, the one where frequency is lower arranges a carrier at intervals of [ large ] X. Since the distance with 
an adjoining cell is far when a mobile station is near the center of a near cell in distance with a base station, like drawing 2 
(b), the power of the contiguity wave shown with a slash is small, and can maintain desired quality by Y with a small 
carrier interval. Since the power of a contiguity wave is large on the other hand when a mobile station is near the edge of 
a cell are separated [ from ] of distance with a base station, desired quality is not obtained unless it sets a carrier interval 
to large X like~ drawing 2 (c). Then, the carrier interval X large when it is beyond distance with the measurement result of 
the range-measurement machine 12 is chosen, and when it is less than [ it ], the narrow carrier interval Y is chosen. When 
a mobile station moves, according to the position, the reassignment (channel change in a cell) of a channel is performed at 
any time. Many carriers (channel) can be used by this, satisfying desired quality in all carriers. 
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[0016] The example of the number of carriers of the mobile communications equipment by this example and the number 
of carriers of conventional mobile communications equipment is shown as compared with (Table 1). 

[0017] 



m m 








10MHz (A) 
15MHz (B) 


2 5MHz 


| »;tiwp» 


25kHz (A) 
15kHz (B) 


25kHz 




10MHz/25KHz 
U5MHz/15KHz=1400 


25MHz/25kHz=1000 



[001 8] this (Table 1) - from - the mobile communications equipment by this example can take many numbers of carriers 
compared with the conventional example, and the effect excellent in the point which can increase the channel which can 
be used is acquired so that clearly In addition, although the carrier interval was made into two kinds of size in the above- 
mentioned example, how many kinds are sufficient as this. 

[0019] As mentioned above, the usable number of carriers can be increased, maintaining desired quality in all carriers by 
assigning the latus carrier of a carrier interval, when a carrier with a carrier interval narrow when according to this 
example it is not fixed, a carrier interval is carried out, the carrier selector which chooses the interval of the carrier used 
according to the distance of a base station and a mobile station is prepared and a mobile station is near the center of a cell 
is near an edge. 
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- * NOTICES * 

-Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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